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5. BEERIIE

“-"no use,"* read/write,"w"write,“r"read,“r0"only read 0,“r1"only read 1,“w0"only write 0,“w1"only write 1

“$"for event status,”.”unimplemented bit,“x”unknown,“u”unchanged,“d” depends on condition

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ARST IRST RIW
000h INDFO  [Contents of FSRO to address data memoryvalue of FSRO not changed XXXX XXXX | uuuu uuuu KRR KRR
001h POINCO |Contents of FSRO to address data memoryvalue of FSRO post-incremented XXXX XXXX | uuuu uuuu KRR R K K K
002h PODECO |[Contents of FSRO to address data memoryvalue of FSRO post-decremented XXXX XXXX | uuuu uuuu AR ARNY
003h PRINCO |Contents of FSRO to address data memoryvalue of FSRO pre-incremented XXXX XXXX | uuuu uuuu A A
004h PLUSWO [Contents of FSRO to address data memoryvalue of FSRO offset by W XXXX XXXX | uuuu uuuu KRR KRR
005h INDF1 |Contents of FSR1 to address data memoryvalue of FSRO not changed XXXX XXXX | uuuu uuuu KRR K R
006h POINC1 |Contents of FSR1 to address data memoryvalue of FSRO post-incremented XXXX XXXX | uuuu uuuu kKKK K K
007h PODEC1 |Contents of FSR1 to address data memoryvalue of FSRO post-decremented XXXX XXXX | uuuu uuuu S S
008h PRINC1 [Contents of FSRO to address data memoryvalue of FSR1 pre-incremented XXXX XXXX | uuuu uuuu AR AR
009h PLUSW1 |Contents of FSR1 to address data memoryvalue of FSRO offset by W XXXX XXXX | uuuu uuuu S S
00Fh | FSROH - T T ko [ e [ v mme B
010h FSROL |Indirect Data Memory Address Pointer 0 Low Byte,FSRO[7:0] XXXX XXXX | uuuu uuuu DG
011h FSRIH -] -] -] -] -] -] - | esraug [ e [ i R
012h FSRIL |Indirect Data Memory Address Pointer 0 Low Byte,FSRO[7:0] XXXX XXXX | uuuu uuuu o
016h TOSH . | . | . | - | Tosuu | tospo) | tosiel | Tosms) || .xcooe | uuuuu R
017h TOSL |Top-of-Stack Low Byte (TOS<7:0>) XXXX XXXX | uuuu uuuu KRR KK Kk *
018h SKCN SKFL SKUN SKov - - SKPRT[2:0] 000. 0000 | u$s$. $$$$ wO,rw0,rwo, - *,***
01Ah PCLATH - - - - PC[11] PC[10] | PC[9] | PC[8] ..00 0000 | ..00 0000 HEXEE R
01Bh PCLATL |PC Low Byte for PC<7:0> 0000 0000 | 0000 0000 A
01Dh TBLPTRH = - - Program Memory Table Pointer High Byte (TBLPTR<12:8>) 0000 | ..uu uuuu LR KKk
01Eh TBLPTRL |Program Memory Table Pointer Low Byte (TBLPTR<7:0>) XXXX XXXX | uuuu uuuu kKKK K
01Fh TBLDH |Program Memory Table Latch High Byte XXXX XXXX | uuuu uuuu Sah
020h TBLDL |Program Memory Table Latch Low Byte XXXX XXXX | uuuu uuuu AR AR
021h PRODH |Product Register of Multiply High Byte XXXX XXXX | uuuu uuuu S S
022h PRODL |Product Register of Multiply Low Byte XXXX XXXX | uuuu uuuu KRR KKK R E
023h INTEO GIE - ADIE WDTIE TB1IE TMAIE E1lIE EOIE 0000 0000 | Ouuu uuuu S e
024h INTE1 - SPIIE TXIE RCIE 12CERIE 12CIE E3IE E2IE 0000 0000 | uuuu uuuu HEHF R E xS
026h INTFO - - ADIF WDTIF TB1IF TMAIF E1lIF EOIF .000 0000 | .uuu uuuu B
027h INTF1 - SPIIF TXIF RCIF 12CERIF 12CIF E3IF E2IF 0000 0000 | uuuu uuuu *EEELxK
029h WREG |Working Register XXXX XXXX | uuuu uuuu KRR KK Kk *
02Ah BSRCN - - - - - - - BSR[0] e XXXX ....uuuu S K
02Bh MSTAT = = = C DC N ov z XXX ...uuuuu =mA AR
02Ch PSTAT BOR PD TO IDL RST SKERR - - $000 $00. | uu$u u$u. | rwo,mw0,r0,rwo rwo,rwo,mo,-
02Eh BIECN 1 ENBVD VPPHV ENBCP BIEWR BIERD 1...$000 | 1...$uuu rl,--- rx**
02Fh BIEARH IFR & elFR 1 1 1 1 1 1 0. Xxxx u... uuuu *ommm KR
030h BIEARL BIE Address Register as BIEAL[5:0] XXXX XXXX | uuuu uuuu RIIITILIIT
031h BIEDRH |BIE High Byte Data Register XXXX XXXX | uuuu uuuu A
032h BIEDRL |BIE Low Byte Data Register XXXX XXXX | uuuu uuuu KRR R K R
033h PWRCN ENBGR | LDOC[2:0] LDOMI[0] LDOM ENLDO CSFON 0000 0000 | uuuu u00u * xR x* wr0,wr0,*
034h OSCCNO OSCSJ[1:0] DHS[1:0] DMSJ[2:0] CUPS 0000 0000 | uuuu uuuu SEE00000
035h OSCCN1 | LCPS DADC[1:0] DTMB[1:0] TMBS LCDS 0000 0000 | uuuu uuu. MAAASAALS
036h OSCCN2 DLCD[1:0] ENXT | XTS[1:0] - HAOMO ENHAO 0000 0011 | uuuu uull B 1T
037h WDTCN ENBZ BZS BZ[1:0] ENWDT DWDT[2:0] 0000 0000 | uuuu $000 Rl 1T
038h TMACN ENTMA TMACL TMAS | DTMA[2:0] - - 0000 00.. | uOuu uu.. *IWL* K xx - -
03%h TMAR TMA counter Register 0000 0000 | uuuu uuuu fwo,rwo,rwo,rwo rwo,rwo, rwo,rwa
03Ah AD1H |ADC1 conversion high byte data register ..00 0000 | ..uu uuuu S
03Bh AD1IM |ADC1 conversion middle byte data register 0000 0000 | uuuu uuuu HRERRRRX
03Ch ADIL |ADC1 conversion low byte data register 0000 0000 | uuuu uuuu KRR K K
03Dh AD1CNO ENAD1 - - OSR[3:0] CMFR 000. 0000 | uuu. uuuu KRR xR xR
03Eh AD1CN1 - - VREGN PGAGN[1:0] | ADGN[2:0] XXXX XXXX | uuuu uuuu R
03Fh AD1CN2 - - - - DCSET[3:0] XXXX XXXX | uuuu uuuu KRR KRR
040h AD1CN3 B o INP[1:0] - | - INN[1:0] XXXX XXXX | uuuu uuuu KRR KK K K
041h AD1CN4 - VRH[0] - - INX[1:0] - INIS 0010 0000 | uuuu uuuu KRR K K K
042h AD1CN5 - - - - - | - ENTPS TPSCH 0000 0000 | uuuu uuuu S S

% 51 BRE
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“-"no use,“* read/write,“w"write,“r"read,“r0" only read 0,“r1"only read 1,“w0”only write 0,“w1"only write 1

“$"for event status,“.” unimplemented bit,“x” unknown,“u” unchanged,“d” depends on condition

Address Name Bit 7 Bit 6 Bit5 Bit 4 | Bit 3 Bit2 Bit 1 Bit 0 ARST IRST R/IW
043h CSFCNO | SKRST x HAOTR([5:0] i) .
045h LVDCN = - PWRS LVDS[3:0] LVDO 0000 0000 | uuuu uuuu SR
04Eh TB1Flag - - PWM6A PWM5A | PWM4A PWM3A PWM2A PWM1A ..00 0000 | ..uu uuuu - nrnnrnr
04Fh TB1CNO ENTB1 TBIM[1:0] TB1RT[1:0] TB1CL - - 0000 0000 | uuuu uOuu RN (Vi
050h TB1CN1 PALIV PWMA1[2:0] | PAOIV PWMAO[2:0] 0000 0000 | uuuu uuuu KRR KKK R
051h TB1RH |TimerB1 counter Register [15:8] XXXX XXXX | uuuu uuuu [AAA AN
052h TB1RL |TimerB1 counter Register [7:0] XXXX XXXX | uuuu uuuu [AAAA AN
053h TB1COH |TimerB1 counter Condition Register [15:8] XXXX XXXX | uuuu uuuu A A
054h TB1COL |TimerB1 counter Condition Register [7:0] XXXX XXXX | uuuu uuuu KRR K k%
055h TB1C1H |TimerB1 counter Condition Register [15:8] XXXX XXXX | uuuu uuuu S
056h TB1C1L |TimerB1 counter Condition Register [7:0] XXXX XXXX | uuuu uuuu AR AR
057h TB1C2H |TimerB1 counter Condition Register [15:8] XXXX XXXX | uuuu uuuu SRR S
058h TB1C2L |TimerB1 counter Condition Register [7:0] XXXX XXXX | uuuu uuuu KRR Rk %
059h TCCNO - TC1S[1:0] - - - - | - 0000 0000 | uuuu uuuu HR KRR K K
05Eh SSPCNO ENSSP CKP CKE SMP - - SSPM[1:0] 0000 ..00 | uuuu ..uu rEEE kK
05Fh SSPSTA SSPBY SSPOV - - - - - | BF 00.. ... 0 uu.. ...u *
060h SSPBUF |SSP Receive/Transmit Buffer Register XXXX XXXX | uuuu uuuu KRR KR X K
061h CFG - - - - - I2CRST ENI2CT ENI2C 0000 0000 ..uuu E
062h ACT SLAVE ADR10 SLAVE24 12CER START STOP 12CINT ACK 0000 0000 | uuuu uuuu KRR KRR R
063h STA MACTF SACTF RDBF RWF DFF ACKF GCF ARBF 0001 0000 | uuuu uuuu R
064h CRG CRG[7:0] 0000 0000 | uuuu uuuu KRR xR
065h TOC 12CTF DI2C[2:0] 12CTLT[3:0] 0000 0000 | uuuu uuuu SR S
066h RDB RDB[7:1] RDB[0] XXXX XXXX | uuuu uuuu KR RK KRk %
067h TDBO TDBO[7:1] TDBO[0] XXXX XXXX | uuuu uuuu S S
068h SIDO SIDO[7:1],The corresponding address of the 7-bit mode or address 10-bit mode 15-9bit SIDOV[0] || 0000 0000 | uuuu uuuu ER R KK Kk x
069h UROCN ENSP ENTX TX9 TX9D PARITY - - WUE 0000 0..0 | uuuu u..u rEEE R K
06Ah UROSTA - RC9D PERR FERR OERR RCIDL TRMT ABDOVF .000 0010 | .uuu uuuu - L rwo
06Bh BAOCN - - - - ENCR RC9 ENADD ENABD .... 0000 ... Uuuu =y XA
06Ch BGORH - - - Baud Rate Generator Register High Byte L XOXXXX ..U uuuu -y X KRR
06Dh BGORL |Baud Rate Generator Register Low Byte XXXX XXXX | uuuu uuuu RIS
06Eh TXOR UART Transmit Register XXXX XXXX | uuuu uuuu KRR xR
06Fh RCREG |UART Receive Register XXXX XXXX | uuuu uuuu nerrerr
070h PT1 PT1.7 PT1.6 PT1.5 PT1.4 PT1.3 PT1.2 PT1.1 PT1.0 XXXX XXXX | XXXX XXXX AR R
071h TRISC1 TC1.7 TC1.6 TC1.5 TC1.4 TC1.3 TC1.2 TC1.1 TC1.0 0000 0000 | uuuu uuuu S
072h PT1DA - - - - - DA1.2 - - 0000 0000 | uuuu uuuu KRR KKk
073h PT1PU PUL.7 PU1.6 PU1.5 PU1.4 PU1.3 PU1.2 PUL.1 PU1.0 0000 0000 | uuuu uuuu KRR KRk
074h PT1M1 - - - - INTEG1[1:0] INTEGO[1:0] 0000 0000 | uuuu uuuu KRR
075h PT1M2 - PM1.7[0] - PM1.6[0] - PM1.5[0] - PM1.4[0] XXX XXXX | XXXX XXXX HRKR KRR K
076h PTLINT INTEG7 INTEG6 INTEGS INTEG4 INTEG3 INTEG2 - - 0000 0000 | uuuu uuuu R R A
077h PT2 - - - - - - PT2.1 PT2.0 0000 0000 | uuuu uuuu B S
078h TRISC2 - - - - - - TC2.1 TC2.0 0000 0000 | uuuu uuuu FEFEEEE
07Ah PT2PU - - - - - - PU2.1 PU2.0 0000 0000 | uuuu uuuu e S

080h ~ 017Fh General Purpose Register as 256Byte uuuu uuuu | Uuuu UUUU AR ARAY
180h LCDCN1 ENLCP LCDV[2:0] ENLB SEL_PCLK PWMO1 - 0000 00.. | uuuu uu.. A
181h LCDCN2 S9_2MODE S13M Si2m S11M S10M LCDBL LCI 0000 00.. | uuuu uu.. WAARSALR
182h LCDO/LEDO|Display and GPIO data register 0 XXXX XXXX | uuuu uuuu SR
183h LCD1/LED1|Display and GPIO data register 1 XXXX XXXX | uuuu uuuu KRR Rk X
184h LCD2/LED2|Display and GPIO data register 2 XXXX XXXX | uuuu uuuu S S
185h LCD3/LED3|Display and GPIO data register 3 XXXX XXXX | uuuu uuuu R R
186h LCD4/LED4|Display and GPIO data register 4 XXXX XXXX | uuuu uuuu KRR KR X R
187h LCD5/LED5|Display and GPIO data register 5 XXXX XXXX | uuuu uuuu KRR KR xR
188h LED6 Display (LED) data register 6 XXXX XXXX | uuuu uuuu KRR xR xR
189h LED7 Display (LED) data register 7 XXXX XXXX | uuuu uuuu KRR R xR
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Absolute Maximum Ratings :
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Absolute maximum ratings over operating free-air temperature (unless otherwise noted)

Voltage applied at Vpp tO Vs ot i i e e -0.2Vto 6.0V
Voltage applied to any pin . ... .. e -0.2Vto Vpp +0.3V
Voltage applied to0 RST/VPP Pin ... e e e e e e -0.2Vto 85V
Diode current at any device terminal . ... ... i e +2 mA

Storage temperature, Tstg: (unprogrammed device)

Total power dissipation. .. ...

Maximum output current sink by any 1/O pin

(programmed device)

6.1. Recommended operating conditions

=-55C to 125C
-40°C to 85C

Ta=-40C ~ 857C,unless otherwise noted

Sym. Parameter Test Conditions Min. Typ. Max. unit
Vop Supply Voltage All digital peripherals and CPU 2.2 55
Vopa Supply Voltage Analog peripherals 2.4 4.5 \%
Vss Supply Voltage 0 0
External Watch crystal 05 XTS[1:0]=0x 32768
Vpp = 2.2V,
XT Oscillator Ceramic resonator EllleXT[O]-l XTS[1:0]=10 450K aMm Hz
Frequency Crystal XTS[1:0]=11 1M 4M
6.2. Internal RC Oscillator
Ta =25°C,VDD = 3.0V,unless otherwise noted
Sym. Parameter Test Conditions Min. Typ. | Max. unit
) ) ENHAO[0]=1, HAOM[1:0]=00 -20% 2 +20% MHz
HAO High Speed Oscillator frequency
ENHAO[0]=1, HAOM[1:0]=01 -20% 4 +20% MHz
) VDD supply voltage be enable
LPO Low Power Oscillator frequency LPO -20% 14.5 +20% KHz
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6.3. Supply current into VDD excluding peripherals current
Ta =257C,Vpp = 3.3V,0SC_LPO = 14KHz,unless otherwise noted

Sym. | Parameter Test Conditions Min. | Typ. | Max. unit
lam Active mode 1 OSC_CY = off, OSC_HAO = 4MHz, CPU_CK = 4MHz 310 620 UuA
| amz Active mode 2 OSC_CY = off, OSC_HAO = 2MHz, CPU_CK = 2MHz 200 400 UA
| am3 Active mode 3 | OSC_CY = off, OSC_HAO = 2MHz, CPU_CK = 1MHz 150 300 UuA
it Low Power 1 OSC_CY =32768Hz, OSC_HAO = off, CPU_CK = LPO, Idle 3 5 A
state
lip2 Low Power 2 OSC_CY = off, OSC_HAO = off, CPU_CK = LPQ, Idle state 1.1 2.5 UA
Ip3 Low Power 3 OSC_CY = off, OSC_HAO = off, CPU_CK = off, Sleep state 0.4 1.5 UuA

OSC_CY : External Oscillator frequency.
OSC_HAO : Internal High Accuracy Oscillator frequency.
CPU_CK : CPU core work frequency.
Ta =257C,Vpp =5.5V,0SC_LPO = 14KHz,unless otherwise noted

Sym. | Parameter Test Conditions Min. | Typ. | Max. unit
| am1 Active mode 1 OSC_CY = off, OSC_HAO = 4MHz, CPU_CK = 4MHz 500 1000 UuA
| am2 Active mode 2 OSC_CY = off, OSC_HAO = 2MHz, CPU_CK = 2MHz 320 640 UuA
| am3 Active mode 3 OSC_CY = off, OSC_HAO = 2MHz, CPU_CK = 1MHz 270 540 UuA
o Low Power 1 OSC_CY =32768Hz, OSC_HAO = off, CPU_CK = LPO, Idle 55 15 UA
state
Ip2 Low Power 2 OSC_CY = off, OSC_HAO = off, CPU_CK = LPO, Idle state 2.1 5 UA
Ip3 Low Power 3 OSC_CY = off, OSC_HAO = off, CPU_CK = off, Sleep state 0.5 2 UuA

OSC_CY : External Oscillator frequency.
OSC_HAO : Internal High Accuracy Oscillator frequency.
CPU_CK : CPU core work frequency.

6.4. Port 1~2, 6~7

Ta =257C,VDD = 3.0V,unless otherwise noted

Sym. Parameter Test Conditions Min. Typ. Max. unit
Input voltage and Schmitt trigger and leakage current and timing
Vin High-Level input voltage 0.7*vDD v
Vi Low-Level input voltage 0.3*vDD
Viys Input Voltage hysteresis(Vy - Vi ) 0.3*VDD Vv
like Leakage Current 0.1 UA
Rpy Port pull high resistance 60 kQ
Output voltage and current and frequency
) VDD<4V, loy=10mA, Vop -0.4
Von High-level output voltage
VDD>=4V, loy=15mA, Vpp -0.4 v
VDD<4V, Il =-10mA Vss +0.3
VoL Low-level output voltage
VDD>=4V, lo =-15mA Vss +0.3
| High-level output source current VDD=3V, Vou =Vpp -0.4 10
o (COM/SEG port only) VDD=4V, Voy =Vpp -0.4 15 R
m
| Low-level output sink current VDD=3V, Vo, =Vss +0.3 10
o (COM/SEG port only) VDD=4V, Vo =Vss +0.4 20
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Ta =25C,VDD = 3.0V,unless otherwise noted

Sym. Parameter Test Conditions Min. Typ. Max. unit
Pulse length needed to accepted reset internally, tq..vr 2 us
BOR Vpp Start Voltage to accepted reset internally (L=>H),V s 1.6 1.85 2.1 \%
Hysteresis, Vhys.vr 30 mv
Pulse length needed as RST/VPP pin to accepted reset internally, tg.rst 2 us
RST Input Voltage to accepted reset voltage 1.1 vV
Reset release voltage 2 \Y
Operation current, |yp 10 UA
External input voltage to compare reference voltage 1.15 1.2 1.25 \
Compare reference voltage temperature drift | T, =-40°C ~85 C 50 ppm/°C
Detect Vpp Vvoltage rang by user option, Vsys VLDx[3:0]=1110b 4.0
Detect Vpp Vvoltage rang by user option, Vsys VLDx[3:0]=1101b 3.6
Detect Vpp Vvoltage rang by user option, Vsys VLDx[3:0]=1100b 3.3
Detect Vpp voltage rang by user option, Vsys VLDxX[3:0]=1011b 3.0
Detect Vpp Vvoltage rang by user option, Vsys VLDx[3:0]=1010b 2.9
LVD Detect Vpp Vvoltage rang by user option, Vsys VLDX[3:0]=1001b 2.8
Detect Vpp voltage rang by user option, Vsys VLDX[3:0]=1000b 2.7
Detect Vpp Vvoltage rang by user option, Vsys VLDx[3:0]=0111b oLV 2.6 v v
Detect Vpp Vvoltage rang by user option, Vsys VLDx[3:0]=0110b 25
Detect Vpp voltage rang by user option, Vsys VLDX[3:0]=0101b 2.4
Detect Vpp Vvoltage rang by user option, Vsys VLDx[3:0]=0100b 23
Detect Vpp Vvoltage rang by user option, Vsys VLDx[3:0]=0011b 2.2
Detect Vpp voltage rang by user option, Vsys VLDx[3:0]=0010b 2.1
Detect Vpp Vvoltage rang by user option, Vsys VLDx[3:0]=0001b 2.0
BOR : Brownout Reset
LVR : Low Voltage Reset of BOR
LVD : Low Voltage Detect
RST : External Reset pin
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6.6. Power System
Ta =257C,VDD = 3.0V,unless otherwise noted
Sym. Parameter Test Conditions Min. | Typ. | Max. | unit
VDDA operation current, lyppa I, = 0mA LDOCJ[2:0]=000b 12 UA
LDOC [2:0]=000b 2.4 \Y
LDOC [2:0]=001b 2.6 \
LDOC [2:0]=010b 2.9 \
IL = 0.1mA,
Select VDDA output voltage LDOC [2:0]=011b 3.3 \'
VDD =VDDA+0.25V -5% +5%
LDOC [2:0]=100b 3.6 \
VDDA
LDOC [2:0]=101b 4.0 \
LDOC [2:0]=110b 45 \Y
Dropout voltage I. = 10mA LDOC [2:0]=000b 250 mV
. LDOC [2:0]=000b . . ppm/
Temperature drift TA=-40C~85TC 50 .
I, = 10uA C
Vpp Voltage drift LDOC [2:0]=000b Vpp=2.2V~5.5V +0.2 %IV
VDDA : Adjust Voltage Regulator
6.7. LCD
Ta =25C,Vop = 3.3V, Cvicp =4.7uF,unless otherwise noted.
Sym. Parameter Test Conditions Min. | Typ. | Max. unit
Operation supply current with output ENLCP[0]=1
Ico ’ PPy P [ Voo = 3.0V 8 uA
buffer.(all segment turn on, No load)
Supply Voltage at VLCD pin ENLCP [0]=0 2.4 5 V
Vop = 3.3V, LCDV[2:0]=111b -10% 2.45 +10%
ENLCP [0]=1, | LCDV[2:0]=110b -10% 270  +10%
Cviep =4.7uF LCDV[2:0]=101b -10% 2.85 +10%
LCDV[2:0]=100b -10% 3.10 +10%
LCDV[2:0]=011b -10% 3.30 +10%
Embedded Charge Pump output [2:0] > >
. LCDV[2:0]=010b -10% 4.10 +10% \
voltage at VLCD pin
VLCD LCDV[2:0]=001b
(vDD>2.4V -10% 4.55 +10%
mode)
LCDV[2:0]=000b
-10% 5.1 +10%
(VDD>2.75V)
ENLCP [0]=1, Cyicp =4.7UF,
) VDD=2.2V~ 5.5V,
VDD Voltage drift 4 %IV
LCDV[2:0]=001b,VDD>2.4V;
LCDV[2:0]=000b,VDD>2.75V,
Zico Output impedance with LCD buffer flcp =128Hz,VLCD=3.05V 10 kQ
LCDV=010b LCDV=100b

4.700
4.600
4.500
4.400
4.300
4.200
4,100
4.000
3.900
3.800
3.700
3.600

Figure6.7-1(a) LCDV=010b, VDD=2.2~5.5V
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3.500
3,400
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3.200
3,100
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2.900
2,800
2.700
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Figure6.7-2(a) LCDV=100b, VDD=2.2~5.5V
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6.8. SD18, Power Supply and recommended operating conditions
TA = 25°C,VDD = 3.0V, VDDA=2.4V,unless otherwise noted

HYGON

HYCON TECHNOLOGY

Sym. Parameter Test Conditions Min. Typ. Max. unit
Vspis Supply Voltage at VDDA ENLDOJ0]=0 | 2.4 4.5 vV
; Modulator sample frequency, ADC_CK 250 500 KHz

1 | Over Sample Ratio, OSR 64 65536

. . GAIN =16,
Operation supply current without
I sp1s PGA ENAD1 [0]=1 ADC_CK= 200 UA
500KHz

6.8.1. PGA, Power Supply and recommended operating conditions
Ta =257C,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
Vpca Supply Voltage at VDDA ENLDO [0]=0 | 2.4 4.5 \%
| pea Operation supply current PGAGN[1:0]=<11> 450 UuA
Gpca Gain temperature drift Ta=-40C~85C | GAIN=128 15 ppm/C

6.8.2. SD18,performance

TA = 250C,VDD = 36V, VDDA=2.4V,V\/R=

Al2(short to VDDA)/2,GAIN=16 with PGA=8,fSD18=500KHz,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
. . VDDA=2.4V,Vg= Al2/2, ASI=+200mV
INL Integral Nonlinearity(INL) +0.003  +0.01 | %FSR
VDDA=2.4V,Vg= Al2/2, ASI=£450mV
Gspis Temperature drift Gain x16 Ta=-40C~85T 10 ppm/C
Offset error of Full Scale Rang
. . AAI=0V
Eos input voltage range with GAIN=16 1 %FSR
AVR=1.2V
PGA=8
- DCSET[3:0]=<0000>
Offset error temperature drift . ] N
] AAl is external short GAIN=16 0.15 uVvIC
with PGA=8
Vew=0.7V to 1.7V, V=0V
CMspis Common-mode rejection Vyr= 1.0V,without ST 75 dB
GAIN=16
PGA
VDDA=3.0V,AVDDA=
N GAIN=16
PSRR DC power supply rejection +100mV, Vyg=1.0V, PGA=S 75 dB
Vg=1.2V,Vg =1.2V, -

© 2015-2016 HYCON Technology Corp
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6.9. SD18 Noise Performance

HY15P53 §1¥#f SD18 {2t T EZRVE A FEF AR 1% - Table6.8-3(a), Table6.8-3(b) Fl|HH
BIRVAERAR IR EE Gain, Output rate, R EInG KEIAZEFRAR o BIEUREEE N E0E
AFERAEES » SSERD 1.2V 5 Hlfk 1024 2EH] -

ENOB(RMS) with OSR/GAIN at A/D Clock=500Khz, VDDA=2.4V, VREF=1.2V
] OSR 64 128 256 512 1024 | 2048 | 4096 8192 | 16384 32768 65536
“fgxg*\\::é??{)) Output rate(HZ2)
=0. 7813 3906 1953 977 488 244 122 61 31 15 8
Gain | =| PGA | x| ADGN
+67.5 16 | = 1 x| 16 9.50 13.96 | 14.92 | 15.48 | 16.03 | 16.50 | 16.98 | 17.49 | 17.91 18.38 18.87
+33.75 32 |= 2 x| 16 9.49 13.45 | 14.18 | 14.67 | 15.20 | 15.72 | 16.21 | 16.67 | 17.20 17.68 18.04
+16.875 64 |= 4 x| 16 9.49 13.14 | 13.87 | 14.34 | 14.85 | 15.27 | 15.84 | 16.31 | 16.79 17.33 17.75
+8.435 128 | = 8 x| 16 9.49 12.69 | 13.32 | 13.73 | 14.27 | 1476 | 15.31 | 15.79 | 16.36 16.88 17.24
(1) Max.Vin (mV) is the max. input voltage of single end to ground (VSS).

Table6.8-3(a) SD18 ENOB Table

RMS Noise(uV) with OSR/GAIN at A/D Clock=500Khz, VDDA=2.4V, VREF=1.2V
OSR 64 128 256 512 | 1024 | 2048 | 4096 | 8192 | 16384 | 32768 65536
fo' Vin(mv) Output rate(H2)
=0.9*VREF - 7813 3906 | 1953 977 488 244 122 61 31 15 8
Gain | =| PGA | x| ADGN
+67.5 16 |=[ 1 |x| 16 | 20705 | 942 | 484 | 328 | 225 | 162 | 1.16 | 0.82 | 0.61 0.44 0.31
+33.75 32 |=] 2 |[x| 16 | 103.99 | 668 | 405 | 288 | 1.99 | 1.39 | 099 | 0.72 | 0.50 0.36 0.28
+16.875 64 |=| 4 |[x[|[ 16 5199 | 415 | 251 | 181 | 1.27 | 095 | 064 | 046 | 0.33 0.23 0.17
+8.435 128 |=[ 8 |[x| 16 2611 | 2.83 | 1.84 | 1.38 | 095 | 067 | 046 | 033 | 0.22 0.16 0.12

Table6.8-3(b) SD18 RMS Noise Table

The RMS noise are referred to the input. The Effective Number of Bits (ENOB(RMS
Bit)) is defined as:

[ FSR j
ENOB(RMS) = RMS Noise @)
1024
2x VREF x \/ > (ADO[k]- Average
RMS Noise = = 523
Where FSR (Full - Scale Range) = 2 x VREF/Gain.
1024
> (ADOLk])
Average = <1
1024
© 2015-2016 HYCON Technology Corp DS-HY15P53-V05_TC
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RMS MNoise Diagram RMS Moise Diagram
350 8
Gain=128 Gain=128
apg | Output rate ~ 8sps (OSR:65536) & | Output rate ~ 8sps (OSR:65536)
250 &1
g <2
< 200 2
£ go
o -
g 150 55
100 6 -4
50 3
0 8
6 -5 -4 -3 -2 -1 0 1 2 3 4 5
Output Code (LSB) Time (reading number)
LSE base on 18-bit output LSB base on 18-bit outout
Figure6.8-3(a) RMS Noise Diagram Figure6.8-3(b) Output Code Diagram

6.9.1. SD18 ,Temperature Sensor

Ta =257C,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
TCs Sensor temperature drift 176 uv/c
KT Absolute Temperature Scale 0°K -282 T
TCerr One point calibrate error temperature Calibration at 25°C of -40°C~85C +2 T
© 2015-2016 HYCON Technology Corp DS-HY15P53-V05_TC
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6.10. Build-In EPROM(BIE)

Ta =257C,Vpp = 3.0V, unless otherwise noted

HYGON

HYCON TECHNOLOGY

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
Ve Supply Voltage at VPP PIN 8.5 8.75 V
lgie Operation supply current 3 mA
Vss Supply Voltage 0 \Y
When connecting to the external Vge power source to program the BIE block, users can use the instruction to program the words
one by one into the BIE block.

6.11.Build-In EPROM(BIE) Low voltage control circuit

Ta =257C,Vpp = 3.05V, unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
To Operation temperature range 0 25 40 T
Vop Operation supply Voltage 2.75 5.5 V
Vss Supply Voltage 0 \%
When the 2.75V low voltage programming control circuit is activated, users can program the BIE block without connecting to the
external Ve power source.

HY15P53

VDD

1~ 10uF
BIE Control VSS
Circuit

CVPP
0.47uF

VPP |[—@— e

Veie
Internal =

6-1 BIE typical application F5iEE

HY15P53 1~10uF

BIE Control VSS
Circuit

Internal

Cvpp

0.47uF

6-2 BIE typical application use low voltage control circuit 7515 &

© 2015-2016 HYCON Technology Corp
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= SZR=
7. E]EE
HRARN NS | EEe8R | @ | ¥R
TERZ HERAN | SIHE — — ) _ MsL?
DU o i 7 £ | 8
HY15P53-D000 Die - D 000 000 - 250 | Green®
HY15P53-L048 LQFP 48 L 048 000 Tray 250 Green4 MSL-3

'EREE - RINELS - BRNBREE (Z8aE / EER 1 ASERE)
BN - #REY HY15P53 R ZIE R AR FBERERVIZ TS RIS S 008 - BEEEZNEMmER
EHE - B N8 HRFA HY15P53-D000-008
gl - IMEVEEK 2 HY15P53 AT ZEH R BEEENEMRERFHE - Bl T E
B2 74 HY15P53-D000
fuan - ,UEUEETE HY15P53 RNEREIBIZERAR EEENEMRETIRFH LQFP48
=, ;a\wg&,g;% HY15P53-L048 » HELA Tray H&E » Bl FERZHN -
AR EEERFEINS Tray
fian : A9 HY15P53 (N V&R AR B FR R E TSRS 009 » MFEKIEREE
ZEF LQFP48 HE » B N8 R4 HY15P53-L048-009 » HEL Tray HE
AR TEREN - BEREREEERFEINS Tray
2RISR
“001"~"999" RIEME N\ B VESRFRFRRVIZT\ISHRSR » MZEHEREH AFHLLES -
3 MSL:
RBEBURTFRRIIE IPC/JEDEC J-STD-020 RYAREEINLAEE DR - 1iZE
IPC/JEDEC J-STD-033 RUIE#EZIE - &5 ~ iEEmEa(FH -
* Green (RoHS & no CI/Br):
HYCON EfmE7A Green Product:fF5 RoOHS 155 'REACH SR EYIE(SVHC)
IR R ZRMERERE -
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8.1. LQFP48(L048)
8.1.1. Package Dimensions

b1
48 7
(\HHHHHHHHHHH o
15 O Eas
— —
12:% \7:25
TUUTTTTTIT]
I )
—'ngmmmmmﬁm 4
S[o08] I =
SYMBOLS | MIN. | NOM. | MAX.
A — — | 1.60
A1 005 | —— | 0.15
A2 1.35 | 1.40 | 1.45
b 017 | 0.22 | 027
c 000 | —— | 0.20
D 9.00 BSC
D1 7.00 BSC
E 9.00 BSC
E1 7.00 BSC
e 0.50 BSC
L 0.45 | 0.60 | 0.75
L1 1.00 REF
0 o | 35 | 7

Note:
1. All dimensions refer to JEDEC OUTLINE MS-012.
2. Do not include Mold Flash or Protrusions.

3. Unit: mm.
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9. {ZFJACEK
AT it A S BRI - TR SRE S AZRVE R e L i AE/E -

HYGON
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ARAS BH SERE ERI=E]
V01 ALL DARET 2015/11/30
V02 P1 IEINEEEEml 2016/02/04
P10~P11 FEHERE
P16 % TS0/TS1 ADC IiiAEE
P25 =70 IOH/IOL gt
P30 1270 6.7.4.SD18 ,Temperature Sensor ¥giit
P31 47 BIE =i
V03 P7-10 170 TSSOP28 i3 it 2016/04/11
P26,29 1270 Internal RC Oscillator and power system =T Ri8#E.
P34-38 IBIIEEHAERIEENEARA
V04 P16 1. #— TLCD (EEREERITHI2R | X84 ENLCP - 2016/08/12
2. #— 'SD18 EXR#EHIzs | ZiEA ENADL -
P18, P30 1. VREGN RgEsZA 0b=x1-
2. VRH RgesZAE O0b=AI2 -
P24 #fr— I BRTEENERE ) 2173 BOR -
V05 33 ¥ Green (RoHS & no CI/Br) 2016/09/21
ALL Bz TSSOP28 &
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